D
U PUITS alfalfa, Medicago sativa, is a variety developed in France from Ormelong, a vigorous, early flowering strain of Flemish type. It was introduced into this country relatively recently and has gained considerable attention because of its rapid rate of regrowth after cutting and its high total yield of forage. Its limitations include a mediocre level of winterhardiness and susceptibility to bacterial wilt and diseases of the blackstem complex.
European workers have reported that Du Puits produces an additional cutting each season, as compared with most other varieties. Yields of Du Puits in Iowa often have been comparable to those of such varieties as Vernal and Ranger and occasionally have been higher during the first two years of production.
In this study the effects of inbreeding Du Puits were investigated--specifically, effects on self-fertility, growth habit, apparent leaf disease, crown size, foliage color, winter survival, and forage yield.
LITERATURE REVIEW
Self-fertility of alfalfa varies from nearly complete incompatibility to almost complete fertility, as has been shown by Bolton (1), Dean (3), McAllister (6), (8), and others. Under greenhouse conditions in Iowa the winter, noninbred plants have averaged approximately 0.7 seed set per flower tripped when artificially self-pollinated. Inbreeding has resulted in a drastic loss in selffertility.
Greenhouse studies by Wilsie and Skory (10) and Wilsie (9) demonstrated a characteristic pattern of decline seed setting through selfing So, $1, and S 2 generations, with a loss in self-fertility of 80 to 90% from the S O to the S 1 generation.
Effects of inbreeding on vegetative vigor have been studied by Kirk (4), Bolton (1), Lepper and Odland Tysdal et al. (7), and others. In general, losses in vigor have averaged 20 to 30% from one generation of selfing. A drop of approximately 50% in forage yield from the S O to the S 2 generation was reported by Wilsie (9). Individual plants, however, were found to vary greatly, especially in the decline from S O to S 1 generation. These data on average inbreeding depression compare favorably with the theoretical curve of loss in vigor shown by Tysdal, Kiesselbach, and Westover (7).
MATERIALS AND METHODS
Two groups of material were studied, including (1) noninbred randomly-selected plants from commercial Du Puits alfalfa and (2) several inbred clones tracing to a single self-fertile Du Puits plant. The inbred group included 4 $I clones, 4 S= clones, and 4 F1 clones obtained by sib-mating $1 plants. Plants in the inbred group were randomly selected, but the S.-clones were derived from only one of the $1 clones.
Rooted cuttings were used to establish all clones in the green- house. Plants were brought into flower under an 18-hour daily photoperiod, and selfing was accomplished by tripping with the flat end of a toothpick. Self-fertility was computed by determining average seed set per flower tripped, based on 300 or more selfpollinations.
A field experiment including both clones (propagated vegetatively) and inbred seedling progenies (grown from selfed seed) was established in 1958. Thirty-four entries arranged in plots of 2 rows of 10 plants each, with 4 replicates, were grown in randomized complete blocks. Visual index scores were given to all plants for summer growth habit, leaf disease, and foliage color. Crown size was measured in inches. Winter survival was expressed as the percentage of plants which showed vigorous regrowth in the spring. Plants were harvested for forage yield on June 3, 1959, the greeu weight being recorded to the nearest 0.01 pound.
Self-fertility data were obtained on the original material of the study in the winter of 1957-58. In the fall of 1958 the seedling progenies in the field experiment were sampled by taking 4 randomly selected plants from replicate 2. These selections were established by cuttings in the greenhouse and selfed by the method described.
Plants selected from the F= progenies of sib-mated S~ plants were crossed in a diallel manner within each family. Approximately 100 matings were made for each cross, 1200 for each family line, and 480.0 crosses for the whole series. These crosses furnished data for a determination of sib-compatibility.
A pollen germination study was made using a medium described by Bolton and Fryer (2), consisting of 12% cane sugar added 1.5% agar-agar. Usually, 6 to 12 flowers were used as a sample, since the amount of pollen varied in different plants. Four counts were made on each plate and the average number of grains germinating per plate was expressed in percent.
The amount of viable pollen was determined microscopically by utilizing the iodine staining technique. 
